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: ?.SLD _.0£_ THE lHvj;»XIOK 

'The present invention relates to a granule comprising an aotiv 
eociponent and en outer lubrication layer which .■.nhibir.s foree 
t - n .a ju a 

n s a < ■» -s < <• N } 5 s > hav 

bsec used for decades in. various industries. Severed teohnolc 



inhih t v» < 1 o v i s foecaus actives ma.^ ?-us health 
damage to persons handling the actives. Conventionally this 
has <■ s, ^ ^v' v. ' d tv t\^^\v <>rao >. ^ ; g 
prising an active -containing core and various coating layers , 
An active-containing granule typically consist of a core and a 
coating, where an important feature of the coating is to re •• 

- vu 1^. tvuf^ur of dv. u , .... ~ N ^n . ueu, 

WO &€/ 16 15 i relates to enayree granules coated with a ncn 

aqueous i io - < 5 king ag 

WO 01/04 273 and WO 00/01793 {unpublished at the date of 
priority) alee disclose granules comprising a lubricant. 



IdelrMlur^^ 

We have d sad a granule ien i Id - ting 'Jars 

2g. * o ' rv o -a v the 

granule . 

accordingly the present invention relates to an active- 
containing grannie comprising a lubricant oa the outer surface 
of the granule,, character;; ted by 
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(a) the lubricant is in liquid form ac 25°C and has a viscos- 
it.\ of less than 500C Dsrrtrc ise i 2S°C or 

s (fa) the lubricated granules have a relative friction coeffi- 
cient which is lass than 80% whan compared to rniubxicated 
granules whan measured by .; hucomer.or by using a tip speed 
of 50 rpm, a helix angle of 3° (compaction <u , suing 
is 4 6 ait i ^ v t g grand a t c 5 1 mm 

is testing container or 

(c) the lubricant ie a mineral oil 

or a conibinati.cn thereof 

producing a granule of the invention, compositions comprising 
the granule of the invention end to use: of the granule of the 
invention. 



Granule? rentals tg actives such naymes ir« dr; particle s 

let up* i hand - ,.ra • ad to u=nr and tear (collision 

and friction} because individual granules coiii.de with each 
as other and cause "grinding" of the grannie surface. This is be- 

coa in< u even cUsiutu jr&ti of 
le «) c - 1? 

liberated and ions health damaging dust. However limiting these 
handling damages e.g. by lowering movements of individual gram 
30 uies relative to each other is undesirable because the granules 
- sdso posses coc f - - ising — to ess the 
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handling of the granules, which requires relative free tsoveiasnt 

Without being bound to the this theory we believe that ap- 
plying a lubricant or; the oucer surface wild "grease' 7 die indi- 
5 vidual graraile > so 

as? o provide gt t i N a; ! - 

\ - <t i o it' o ' i i n< - < 

age of granules and release of active dust. Further the lubri- 
cant may also reduce the cachinass of eg, binders t a coating 
10 on van ad the ubris nt b applda : gr> ?ent ag ? ; gg \ 

rati - v granules baas, lube - * her* - ined can 

serve as anti -agglomerat ion agents aad wetting agents as veil 
as reducing dust formation and granule breakage. 

Besides for the lubricant,, the active-containing granule 
is of the invention suitably comprises an active -containing cere 
and one or mors coating layers as known, in the art. 

Definitions 

n u t i v t a <. * c<. a com- 

SO > . than 

S(t)0 centipoi.se at tnesa coaditions. 

The core 

The core contains the active (a.?, preferably enzyme is) . Besides 
of the actives {s} the core may he constructed in any way or of 
as any material which provides the desired functional properties 
of hs co . ^ • - v t - \a consist ojl ^:,or3A t 

- ^ •> =5. < ulO, 

tc a ' ( N a c v 
Preferred constructions of the core includes; 



30 
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Sprs d h a 1 cos a t =o " < a - mre - r - s 3 - ~ s a 1 I < 
aid r e.c > smsl t o oj J- -5 of 

active-containing solution dry up to form an active-- contain- 
ing particulate material, Very snail particles nan be pro- 
duced this way (Michael S. 3nove.lI (editor); Pcv-isred deter- 
gents; Surfactant Science Series; 19S8; vol., 71; page 14 0- 
142; Marcel Dekfcer? , 

Layered core particles, wherein an active in coated as a 
layer around a preformed core part idle or adsorbed into the 
surface of the core particle. Particles of a desired sise 
can foe obtained this way if a useful core particle of the 
desired size can be found. This type of product is described 
in e,g. m 97/23606 and WO 97/39X16 incorporated by refer- 
ones . 

containing paste is pressed to pellets or under pressure is 
extruded through a small opening and cut iron partiol.es 
jsc 1 & s las usus rave a 

considerable sue because of the material in which the ex- 
trusion opening is made ('usually a plate with bore holes) 
sets a limit on the allowable ores euro drop over the extru- 
sion opening. Also very high extrusion pressures when using 
a small opening decreases beat, generation in the active -con- 
taining paste oh:. oh may be harmful to the active. (Michael 
S , Shoes reacts: Sole ^, 
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quickly solidify (Michael S. Showeii (editor) ; Pondered 
detergents:, Surfactant Science Series; 1998; vol. 71; page 
5 140-142; Marcel DekJcer; . 

- I g a v i i £ It i ict 'in Liq 

uid arsd a dry powder composition of yivuTnlating components , 
The liquid and Che powder in a » * \ proportion is mined 
10 a <■• O' t r o c v u i dry 

powder . the components of - dry powder viil start to ad- 

tV 1 ' !' Uj 

granules comprising tlx® active. Such a process is described 
in 4,106,931 (NOVO HOHDISK) and related documents HP 170360 
Bl (NOVO NORDISX) , BP 304332 Bl {NOVO HORDISK) , EP 304331 
{NOVO NORDISKj , WO 90/09440 (NOVO NORDISK) and *?0 SO/09428 
{NOVO NCRDXSK) , all incorporated by reference. 

... • art 

10 incd-udinq but not limited to; 

Actives , 

The active may be any active component, which i bene- 
fits from being formulated into a granule. Such actives may be 
a pha rma o au t i c a 1 

as 

The term "active* is meant to encompass all components , which 
when released from the granule in application of the granule 
in a process,, serves a purpose of improving the process. Suit- 
able actives are those which are either subjects of deactlva- 
3« cion ai sing c I i n to otl ex c ^ - e be a 

composition comprising the granule. 
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r^sonenti m g ac ■■ 

tive materials, such as catslyiacsliy acciv* imuerisls such as 
enzymes, pharmaceutical aaneriais active in the human ax a.r.a- 
niai hodv > grricul raX chemicals sue nd id , pe i 

sides, bactericides and; ^ f unahei dos . Such „ n> „ are usu- 
ally very a arc; a inn a t:s aha vi „ u ! and may 
suitably be oht< ?d < c r fxt>s> ferraen! 
ing T;icro( Slost preferred actives a Kg aid s or 
polypetides such as enayses . 

An enayme an the context ot the present: invention may be 
any enzyme or combination of different enzymes, which benefits 
from being granulated in order to be applicable for a specific 

will in general he understood to include combinations of one 
or i o, > ! /it 

ft is to be understood that enaytne variants {produced, 
for example, by recombinant techniguee) are included within 
the ' v \ v { < ct 

variants are disclosed,, e.g., in is 251,446 (Gauiencor) , WO 
91/0034S (Novo Hordisk) , EP 525,610 (Solvay) and WO 94/02618 
(Gist. "Brocades HP} , 

?h£ enaym* c.la tic . v\y 5 n * he l - 1 s< 

specification wit claim; " in accordance with 

Recoswandacioris htaati of the Nomenclature Ccmriti.ee of the 
.Interna clonal. Union of if c--ahs.wfiuay and Vol rsu.inr Biology, 

vcxtc. ^ " - * a - ^ a v 2 ... - , ~ , - ) .. 

hydrolases (HO y~ lyases (EC h-.-,-) f isotnerases {EC 
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while % ^ - 

oil owing sub~c2 asses ; 



a) Transferases transferring one -carbon groups (BC 3.1); 

bj i < v " „ > Nr ^ <. (EC 

2,2}; acyltransf erases (EC 2.. 3.1; 
c) glyeosyl transferases J EC 2,4); 
io ai transferase > pr o op ; 

rneth.y.1 groups {EC 2.2;; and 
e ) v ■> < < trans r. > Ix g -a groups ( i 

A xost pret i the Co.? of 

ths .invention s a 5 t ot« glutamic? y- 

13 glutsmyitransferase; EC 2 , 3 r2 , 13} , 

Further examples of suitable ra - » ^s? are 

described in WO 96/0S931 {Novo Mordisk A/S) . 

1 J V . o. i o v - i > 

*, ) j =■ * x „ ' - v > i ^ ir > ^ (EC 

30 3 , 1 ,1 ,3); phytases (EC 3,1,3, •-}.< e.g. 3 -phytases (EC 3,1.. 3,3} 
(1=11' i \ o 2 . vvta.-b I el 

within a group denoted herein as *carbohydrases* ) , such as or 
amylases (EC 3,2,1,1}; peptidases (EC 3.4, also known as 
proteases) ; and other carbonyi hydrolases] . 

to denote not only enzymes capable of breaking down 
carbohydrate chains (e.o, starches) of especially five- and 

a so Nf e nee pable ( i&ora rising c&> - e..g\ six 

30 3U< - C 30S O " STtlhs d 

r i eg sere I is ;e such as 1 - c ~ setc ie . 
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Carbcdwdrasss of relevance xnclii.de the following {EC 
numbers in parentheses) ; 

a- amylases {3,2,1,1} , s ry (3.2.1.2) , glucan i,4-a~ 

glucosidases (3,2,1,3) , callulases (3.2.1,4), endo-1 ,. 3 (4 ) -• B-- 
glwcana&es (3,2.1.6) , endo-X, 4-fJ-xylanases (3.2.1,8),, 
dextranases (3.2,1,11)., ehitinases (3.2,1.14), 

polygalacturonases (3 . 2 31 , 15} , \ \ . -- ' ■ 3 . 3 i ■' ) t B- 

a . v. , . (3.2.1.21), c.--galact oxidases (3,3,1.22), B- 

yalactosidases (3.2 31.33), araylo-- 1 ,. 3 -■glueosida.ses (3.2,1.33) ; 
xylan 1 4 -p-xylosidases (3.2.1,37),, glucan endo~i, 3 ••|3-D- 
glucos das >* (3 2 1 33), a- dextrin esdo-l , S-a-glucosidases 
(3,2.1.41), sucrose a-g.lucoslda.ees '3,2.1.48), glucan endo- 
1, 3 -a ---giueosidasss 21 .3 .1.53} , glucan 1, 4--8--gIueosidases 
(3.2.1.74) , glucan endo-m , 6 --p^-glueosidases (3.2.1,73) ., arabinan 
endo- 1 ~a~h~ arabinoaidases (3.2.1.99), lactases (3.2.1.108), 
chl t os ana se s (3,2,1, 1 3 2 } and ry 1 o s s is otaerases (5.3,1.5) . 

Examples of commercial J. y available oxidorednctsses (EC 
1 include Glasyme™ (enayme available from Hove Ho r disk 
A/'S) , 

Examples of commercially available professes (peptidases) 
nclad Kaunass 5 ' Eve ~ $ s a - ) > - } 

D raaym™ Savinase™, Pj e ryj iOVO (PTfcS 

Bio -Feed™ n vo and Clear-- Lens 1 ' 0 * Pro mm 1 available frosi Nova 
\ <> < 3,/S, Bagsvaerd, Denmark) 

Other commercially available pact eases include Ruxatase™, 
vaxaoal' N b Maxapeim'b C'ptbc iean T -' ; sac Purafecs™ (avail aide from 

Examples of commercially available lipases include 
Lipopr ve"" ipolas Y - . pel se ' Ultra blpozyrae™ , Palatase™ 
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bovoeyeb M 43 5 and Lecita.se 5 '--- (all available from b'ovo Nordi.sk 

Other commercially available lipases include Lumaf&st™ 
{ Pseudomoxxa s rare i iipas - t eal 

Inc.}? Lipomax™ {.Pa, ~ - lipase xrom Gist-- 

<. - } > \ ^ \ c , - a 1 a. <} , Hi 3 c (be a 

S o 1 v ay e a yyme s . 

Exaaebhec of commercially available earbohydrases include 

\'% * ' v > I - ^ } i , 

Bio-Feed™ Pius, Novozyme -3 * 188, i'" bwl \ Cellusoft~ ; b 
Ce amy.; M , C.i u.o \ I <. > / - > N Dextrce:yme TS b 

Finieyav^b Fungamyl™, Gamanase™, Olucanex™, Lactosym™, 
Maltogenase 1 *, Pantoparv m , Pectineal, Promosyme™, Pul&zyms™, 
b ! ovamiyl' !> b T raaanyi kM0' m I Amy ^t* : 5 ease Efcvo! ,, 

Malfcogexiaee^b Swesc zyaab" and Aea;:cvm >: (all available from 
Sovo Koroiisk A/S) . 

The amount of ensyme to be incorporated in a granule of 
the the 
granulate For many applications, the enr.yme content cell be 
ae high aa possible or practicable. 

The content of enzyme (calculated as percent pure enzyme, 
protein per granule weight; in a granule of the invention will 
typically be t the range of from about 0.5% to 50% by weight 
of ^ < v * as 



an s ac< ? bne 



11 typically 
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sta dardised 3 sari tax ive eount c r x Tm the 

farina tic a rats (unci / minute 1 of free urd.00 groups liberated 
£ro:n digestion of: di --methyl -cassin (DMC) in. solution by the 
s " / \ To 1 , v - > - o the 

■* l. s J V ' ' ! l-'v v in A ^ ' 

reaction set seen is forined 4 5 \ ad ad ed E,6- 

' I to o e a < < < DMC 

and the color react; i cm is carried out at 50°C in a pu 8,3 
jo boric acid buffer with a 9 min , reaction time followed by a. 3 
min. measuring time, A folder AF 32 0/1 is sva.il.able upon 
equest Novo Nosxi \ i rrk, whb fuie> b 

o lud< ^ 1 x aid 

lo.kevv.;.se, m tha oaea of. for example, i< <'» , an 
is activity of 10-500 KNO/3 will be typical. The activity is 
determined relatively to an enzyme standard of known activity 
in , The enssyrne standard is standardized by neasnr.iog for 

a given amount of enzyme tha formation rate {pmol /minute) of 
i ,")•••': to- rr un;o : u^- ~r>x\ f;oo ; . u s- u\i o- 3 d\>"- - 
ao > * the •> ->{ ami 

auxiliary alia- and beta •■giucosidaee ensymes in solution. 
Kits for performing a- amylase assays are oottmeroialiy 

as Nordisk A/if Denmark , For eg lipases, an activity in the range 
of 50-4 00 Kl,o /g nil I normally be suitable. 

Lfsijally the en; - i > 

process as an ent.yme containing liquid.. The enayms containing 
liquid, may ba applied as a purified product in which the e.n~ 

30 m s o ss - - N c 3 s ~~~ - a and/ or amorphous 

protein in an aqueous liquid in the form of an snsyme concen- 
trate or the ensyme containing liquid nay ba in the form of a 
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fermentation broth. The water in the liquid may he used as a 
liquid agent tor the granulation process (supra) . 

£E? h21h§5i..£rlS _ 11 ■ r Si Sib 

In the case the granule o£ the invent ion is prepared by applying 
5 a layer of active around a grabs road cere particle, the pre- 
£ nv.ed core parti cli - bas ; core 

particles such as particles formed from plant flours or products 
(cassava, manioc, cereal flours ,. sugars, dextrius etc.} or salt 
based core particles e.ade frora salts such as, alkali or earth 
to alkali natal salts cf sulfate, sulfite, phosphate, phosphorate, 
Litrat rl.or.idec ; > - * pi • ac- 

ids such as citrate, cnalonate or acetate are preferred, 

ii 11 ego A 

Suitable fillers are water soluble and/or insoluble inorganic 
15 salts such as finely ground alkali sulphate,, alkali carbonate 
t > 3 sue ka< e ,g , Speead 

English China Clay) , bentonit.es, talcs, zeolites, and/or sili- 
cates . 

Binders^ 

20 Sab able binders are binders with a high melting point or no 

melting point at all ana of a sen wary nature e.g. polyvinyl 

pyrro eel lulose derivative 

- ' ^ \ "o~e o, ap . A 
suitable binder is a carbohydrate binder such as Gi colder 21D 

;u: v„o - N * - 

~ - - m - " v a - * i ) 

fibrous sel'inlose, cotton, or other forms of pure or impure fi- 
brous cellulose. Also, filter side basse on fibrous cellulose 
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the market, e.g. CEPO and APBOCBLL , In a publication frora Svern- 
ska atrarrgol sfabr ikeraa AB , "Cepo Cellulose Powder" it is stated 
that for Cepo S/20 cellulose the approximate maximum fiber 
S Length s ft a ore long b is 160 

fixnt the approximate maximum fibre width is 50 ,um and the ap« 
oxlm v age fibre width s > nSs >, is stated at 

CEPO SS/2 00 oe see s pp ' ' '.»u, £:ib; lea-; of 

i -j \ „ u " m s <a i ep- 

ic proximate man mum fiber width at 45 pm and am appxoximaie aver- 
age fiber width of 25 pm Cellulose fibers with these dimensions 
are very well stilted for the purpose of the invention. The words 

lu'iose is Arfoocel^ BFC300 . Also synthetic fibres may be used 
is as described in HP 304331 >i and typical fibres may be made of 
polyethylene. polypropylene , polyester, especially nylon, 
polyvinyl format , poly (meth) aery I ie compounds . 

C <^ d t K> N> 

A lion d agent i used in inventions mixe.? grant: a L m 
20 . - r enablij s. tp or agglomeration o the 

i <> x j c 0 The 

liquid agent is water and/or a waxy substance. The "n - agent 
is always used in a liquid phase in nhe granulation prooess but 
may later on solidify; the waxy substance it present , therefore,. 
2S e t - - - > ^ ai the 

term Vvaxy substance" as aaed herein is meant, a substance whuloh 
possesses all of the following characteristics 1} the melting 
point is bea.ween 30 and lOCOC, gate arsoly •= 40 and >eV 

2) the substance is of a tough and not bait tie nature, and 3} 
30 the substance possesses a certain plastic! try at room 
temperature. Both water and waxy substance ere liquid agents, 
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the was v at a :u.:a stays as a constituent, ir, the finished 

granules, whereas the majority of she water is a - during a 

ryio , iniej . Exasplss of \ tea a> 

alcohols, ethoxylated fatty alcohols, mono- ,- di- and 
5 i , ~" - *■ * iija-f 

xtiom si carats s - and coconut 

\ a an a - 1 at 

If a high amount of waxy substance is used, relatively 
little waxen should be added, .sod vice versa- the liquid 

W agent can be either water alone, wary attest ansa iicne or a 
mixture of water and antra substance . When a mixture of water 
and fefaxy substance is used, the water and the waxy substance can 
be added a any sequence. s first the water and then the waxy 
substance, or first the waxy substance and then the water or a 

is solution or suspension of the waxy substance in the water.. 

water. If water is used a. liquid agent it may not .be a part of 
h. * im . d a ^ a , <. m~ . " ran ' tn» u>~,te^ - d—ed 
20 off off at a subsequent drying of aha carer grannies. 

Actr^ 

>> s r | ; nts may fall into sev- 

eral categories: alkaline or neutral materials, reducing 
agents, antioxidants and/on salts of first transition series 
2s metal ions. Each of these cay be used tri conjunction with 
otter \ ~ " agents of 'the: sane or cifferent categories - 

Examples of alkaline protective act act are alkali ratal a 
es h p3 >\ i tie * ihemic 

rig | xidants Sx- 

30 aoples of. reducing protective agents are salts of sulfite, 
.. ... .. *r -a ,t uu a: are 

methionine, hutylated hydrcxytoluene {BHT} or ud. hy- 
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fates., e.g. sodium * •? . Also r -- _ - stabilisers may be 

borates, I - \ re- 
versible <r vs rs s Is ri 
rlfhydryl g replace boric acids. 

Cross j. inking agents. 

Cross! ixifciriy agents r , be , surfactants eg 

ethoxyiated alcohols, especially ones with 10 to 80 ethrrey 
groups . 

Further suspension agents, mediators (for boosting bleach 
action upon dissolution of the granule in e.g. a washing ap- 
plication) and/or solvents may be incorporated in the granule 
cor e . 

Coatings 

One i co< Ing m ? c f * via 

tier- x - provide dea red > opertiesu >£ the granule. e,g Ov'.>^ 
tion of the active in the core. The components of a. coating may 

suitably be components, supra, used in the core, preferably with 
the exception of enryaes . 

Conven 1 as k aitabJ be. 

Other examples of conventional 0:0,. lag materials may be found 
in !I3 4,10€,S21, HP ' / - , SP 3 04 332, EJ> 304 331, BP 45S84 9 ; 
HP 4S8845, PC 97/39116. , " 22/12S45A, WO 39/08695, W© 
82/08694, WO 87/07222, WO 21/06638, WO 22/13030, HO 23/07260, 
WO 23/07263, WO 26/38527, WO 26/16151, WO 27/23606, US 
5 4,649, 5 6 97, SI s > , BP 1S382S, I 3 15 BE 
4322229 A, DO 263790, J? 61162135 A and/or Jp 56173492. 
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IS 

In a particular embed i merit the coating nay comprise rain or 
^"\> rt to v v * t 

ponent capable of inactivating (being hostile to) the active, 
said component entering the granule fron a surrounding matrix, 
i.e. Vf v.^ ' s > = - - - t - < the 

active. The protective agenc nay thus e.g. be capable of neu- 
tralizing, xa 3 ith the component 
><rod^ - " a. ; ■ 1 3 > 
ble of i east iva ting the active are oxidants each as perho- 
perearbs org e peraoi ad the ike 

Protective agents nay fail into several categories; alka- 
line or neutral materials,. reducing agents., antioxidants 
and/ or salts of first transition aeries metal ions. Each of 
these may be used in conjunction with other protective agents 
of the same or different categories, Examples of alkaline pro- 

tiveiy \ * I e.g. oxidants. Sxaimoies el reducing pro- 

tective agents are salts of sulfite, thiosulfite or thiosol- 

hydroxy toluene (BHT) or butyl a ted hydro.xyau.isoi (BRn) , Most 
preferred agents are salts of thioculfat.es., e.g. sodium thi • 
oeuifats. The amounts of protective agent in the coating may 
be 5-40% w/w of the coating, preferably 5-30%,- e.g. 10-20%. 

rbe neat ng s : > , A ve-ooxitaining 

granule by forming a sabstant rally continuous homogenous 
layer. 

The coating may perform any of a number of functions in 
the S 3 use sf he graxre 

Tims., for example, a coacing may achieve one or more of the 
following effect a •. 
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(i) ~s iu - _ v - t ^ 

containing granule; 

against 

rrivti 1 ^ peroa. ;i :. ..... v.:.e and the like; ; 

(iii; dissolution at a desired rats upon introduction of the 
granule into a liquid medium (such as a a aqueous medium} ; 
(iv) > i v - - - 5 ? 1 e . 

The coating way further comprise one or more of the 
^ v> lug a:ati."0.x.u Last.ic.ise 
pigments,- additional enzymes' and fragrances. 

Plastic iaers useful in coating layers in the context of 
the present invention include, for example: polyols such as 
sugars, sugar alcohols, or polyethylene glycols (PEGs) having 

divided whiteners, such as r, Itanium dioxide or kaolin, 
coloured pigments, water soluble colorants, as well as 
combinations of one or wore pigments and water soluble 
colorant a . 

In. a preferred * of the issuer, ion the 

having a high constant, humidity cues as described in the 
\>, > - 5-9 and exatapl.es 

hereby incorporated by reference. 

The core and coating constituting the act ive- containing 

>. <: 3 t i i N >. th « * U k i. - 1 * 

longest dimension in the range of 50-2000 pm, preferably 200- 
L DO ' t , i ) ~ ?:fex 1 - jm v. i 50 100 ur 
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The lubricant 

The lubricant of the invention is -a compound or a filature of 
viiu\ ' - forming a liquid at 2S*C and which pref - 

erahiy has a viscosity oi; iasa than 5000 centxaoisas at 2S*C, 
s so ah as x - - n C < es each 

as C such 
as 500 "3000 cP and most preferably less than a500 centipoiaes 
such as 500-250 0 cP , Oca advantage oi using < d having a 

t > v < i ; ^ as a 

ity, When using Lubricants ha- Lag i hi {her viscosity the iubri 
cant tends to adhere irhooogenously to the grannie surface in 

15 the form of sticky lumps . Another advantage of low -viscosity lu- 
bricants is that especially loo viscosity lubricants reduces the 
friction of granules when the iufcricant is applied to the outer 
surface of said granules. Reduction of granule friction may 
suitable be measured by a rheooeler. Hence, one aspect of the 

20 v ^ i ^ v . v v - ■■ o 

granules o iv a lubricant on the outer surface of the 

granule, wherein die lubricated granules have a relative fric- 
tion coetf iciera: which is leas than SCda e.g. 5-801, when cora- 
pared to unlabrxcased granules ohen measured by a rhecmeter by 

mode) , using t.ne 46 on rooor and v;s:odiing 170 g granulate into a 

75%., e.g. 5-75%, most preferably lass then 70%, e.g. 5- 70%, co 

"he lubs cant - pref erabr ai organ cooper ; dx i -, > 
sure >i ganio omposnds s isf the " re- 
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as Sofbaaf S - 1 - l L refined 

mineral oils, suet as silicone oils, animal oils, plant oil or 
s any suitable mixture . 

Particu * u:h/ , i <■ - lubricant 

union as a further feature arc sursiart-ially not soluble in 
the granule material on -which at is applied. One advantage of 
t an o 01 - o < in 

iq and/or mix with the granule surface on which it is applied and 
disappear, e.g. by absorption, from the granule surface where 
it serves it function. Another ^uheniiage of this embodiment is 
that the lubricant and the coat ing material may bo mixed prior 
to the application of lubricant and ceasing to the granules. 

the coating material to form an outer lubrication layer. The 
term "substant iaily not soluble" in this content means that 

20 less than 1 g lubricant can be dissolved in I kg of the gran- 
ule material on which it is applied. The granule material, 
such as a coating layer on which the lubricant is applied is 
usually a hydrops j. lie water soluble material. Thus in these 
embodiment s , preferred lute i ems: e a :s: hya rophebi c . especially,. 

25 mineral oil lubricants are suitable and hence in one aspect 
t > „ <r - „<u - c->n ■>- » e-.r- 

a mineral oil lubricant on the outer surface of the granules . 

foricant & taring a 

35 f >n i , - _ x k. s . o-'w m „ A g -> 

ropared u 1 due: on:: sc. c 
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grease and reduce friction between granules,, rendering :.hem 
less dusting ano io o; -» > e < a'U 
found that in sose instances the greasing properties of the In- 
r- o - i and 

- . ~<. * v * u b> vt may 

be inhibited by po 6 3 dry pa ; ma- 

i b. as s s described in US 

22. However, this will counter act or even cancel the lubrioa- 
10 ti on effect and we have found that .lowering the amount of "itjfori- 
, t < > - - i a ! i - -> - -ux 

will prevent significant agglomeration , while maintaining the 
beneficiary greasing effect . .Accordingly, to prevent agglornera- 

3.3 a < t i. . „ c r \ ^ «vh - e cof 5 *- and 

the lubricant should preferably be applied in a very thin layer 
constituting less than 1% of the granule by weight,, such as be- 
> - > uch be- 

20 tween 0.1% to 0.75%, more preferably about 0,5% w/w such as he- 
1 < N C r: i Ur .umi.c In, „s no a va.y ' - n v 
tion layer will be facilitated by using a low viscosity lubri- 
cant ana/or a lubricant which, is substantially not soluble in 
the gra * ea as described an- 

as pra , 

As stated, due to the nature and preferred iov amounts of 
the lubricant on grannies of the .-invention the use of an anti- 
ea,ki ? .a i < trevent aalcrieration daring manufacture or 

so ferred embodiment of the invention the granules of the invention 
are free of arid caking agents applied on the lubrication layer. 
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Process for preparing a lubricated granule 

The lubricant may suitably be applied to an - i ^ granule by 
adding he lubricant do the granule in suitable amounts end mix- 
ing rinis composition unt.il the lubricant, deposited and dlstrib-- 
s uted on the surface of the granules. The mixing may be achieved 
by spraying the lubricant onto the enryee granule in a high 
speed mixer or in a fluid bed coater. As said, in a preferred 
embodiment the process of preparing granules of the invention is 
:om en lent ly tree etu ; union i >. 

10 onto the lubrication layer. 

Aopii. oa t i em a :: I n.b;s: :tc at ed « ■: aaa I e :: 

The lubricated granules of the invention may suitably be in- 
corporated in compositions for use in industry or household. 
Such compositions include cleaning and/or disinfect nag compe- 
ls sit ions such as detergent ecenyas.it ion further comprising a 
surfactant. Such, compositions are described e.g. in WQ 

tions are antimicrobial compoei clous ,. wherein the enzyme is 
» clonal I y an and S i < c ] > is 

20 > oafcn > ' fiif rain the yme i op- 

tion mi i a 1 the c uxn i >. n 

optionally further m s i 3 yme m ompc 

?„lo» «\ l\ 1 : <.-<3 3- una i a I or 

bakers flour. 

25 

iPLSS 

nn uncoated Savlnase (a protease) cental eing granulate was 
produced as in US 4 IDS, 9.91 example 1 with the foi- 

:U- lowing exceptions-. 
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* Sodium sulfate waa used in stead of sodium chloride as 
filler material 

* » ->■> m o rcr.ee ~< at? —a ^ - ^ - - t > c ^ „ 

% tailine enzyme containing also a carbohydrate binder 

id* 101 i-s a, " «r- u i ' \ > i 

I : he > v v \ v so s s described s IS 4,-106, 11 d « o > 
22 by applying a solution of 6,5% PEG 4000 and 12.0% of a Itl 

Lodige sixer with 2,0% 2EQ4 000 ioiioseed. by powdering due 
granulate with 1,5% Kaolin. 

A part of the granulate was lubricated by adding a amnionic 
is surfactant in a Lddige miner {mixing for S minutes at room 
temperature: as given in the aab e below. The t^nai granulates 
wore tested for dust using the conventional Heubaoh attrition 
method which is known to the art, (see e.g. WO S3 / 07263} , 
measuring both the total dust created {as Tea dust per 20 g 
so rraauiat m las s s 5 . N d 

granulate) , The values given in the table is the mean of three 
measurements . 





Label . . , 


Total dust 
in. rag/ 20 g 


sKceive 

in ng pro- 
tein/g 




None 


1,0 


2S7 


1.2 


0,25% Sofbaaoi 
SO 


0 . 2 


65 


1 • 3 


0.50% aod'uevb 
SO 


0.3 


32 
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1 . 4 


0,25% Dcbanoi 
2 5 ~ ? 


0.2 


'19 


1.5 


0. >0 ; 4 rxxoanol 
25-7 


0,2 


? 



I a: ion the 

granulate with nonionic surfactant in an amount of 0,25% w/w 
or 0.50% vc/w significantly reduces u.he duct levels, 

Example 2 

Unseated snayoe granulate was produced as in example 

The granulate was coated as described in. example 1 by applying 
a solution of 5.0% PEG 4000 and 12.5% of a 1:1 Ti0 5 / Kaolin mix- 
ture. The granulate was further coated with 1,5% FEG4000 in a 
Losige mixer, followed by powdering the granulate with 1.5% 
Ka.al in . 

<c X ^ i X ' ' \ - vt < 

a mineral oil in s i * i i 5 at room 

temperature) as given in the table below. The .final granulates 
were tesr.ed for dust using the H.eubach method. The values 
govtr m ~ ac .s < : 



Granulate 


Lubricant 


Total dust 
in og/2 0 g 


Active Savi ■ 
naae duet 
in ng pro- 
tein /g 


2 . 1 


none 


9.7 


1205 


2 . 2 


0.5 0% hhiiurvay 
T1S 


0,4 


1 ,5 
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s t xa i the 

granulate with mineral oil significantly reduces the dust lev- 
els. 

Example 3 

Uacoated enoyu;e granulate -was produced as it; example 

The granulate was coated as described in example 1 by applying 
id a solution of 4,5% PEG 4000 and 12.5% of a 1:1 CiCb/KacI in mix- 
'v fhe g> i was <. rat Lodig! *er wind 

a pre blended mixture ox PEG4 00 0 and lubricant (see table be- 
low) .. followed by pondering che granulate with 1,5% Kaolin. 
Both a lubricant soluble in PEG40G0 (Softened 50} and a iubri- 
1:5' cant not soluble in PEG4 0G0 (vhu.teway )' ~ ! were used. The fi- 
nal granulates were tested for dust xxsinq the Heubaeh met: hod.. 
The values given in the table is the wean, of three measure- 



Grate 1 3te 


PC/v! 000 




o 

ixi ffig/2 0 g 


Active Sari - 
nase dust 
in ng pro- 
tein/g 


3 - 1 


2.00% 


none 


5,1 


1363 


3 . 2 


1 . 30% 


0 50? so .franc 

50 


4 • 3 


951 


3 . 3 


1,50% 


0.50% Whiteway 
TiS 


0.7 


£0 
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coating rtiaterisl n?'EG4000) che best effect, comes i roe a lubri- 
cant that is not soluble in the coating material. 

Example 4 

from example ). were measured using a poacsr oleometer from 
^ a 'i j i > o " - v < i< t 

etsrj . The friction ccef f relent is proportional to the FORCE 
' o o o ma n x - ^ ^ * ^ ' * V 50 

rps, v 5 the 46 mm rot 

and weighing 170 g granulate into the SO mm container. The 
relative friction coefficients are calculated by dividing with 
the i ? from the a Lea tec. granulate 

( FORCE/ TORQUE } smmi / (FORCE/TORQUE) j>jsmtmcs 

Results : 



hut mi can;:. 


Initiative Frl ct ion. Coefficient. 


.None 


100% 


0.25% Seftauoi 5 0 


7$ % 


0,5% Softanel SO 


?o I 


j a s - ? 


72 % 


0.5% Dobanol 25-7 


es % 



The a - 

eient is significantly lowered by lubrication 



PATENT CLAIMS 

1, e - ' ' v the 

■:■ (a) the lubricant is in liquid form at S5 a C and has a -viscos- 
ity of less than £000 ceniipoise at 25-C or 

(b) the rubricated qraauiss have a relative friction coeffi- 

:io i i . > v» <c 

i + ^ . s c, , < } ^ t s ' 

the 46 mm rotor and weighing 170 g granulate into a SO mm 
teat log container or 

is (c) the lubricant is a mineral oil 

or : v * 

2, Hi e- > < - ► ^ ^ v r s 

3, The granule or claim 2 wherein che active is a a i .r * > 
callv or catalytically active material. 

25 4, The granule of claim 3, vherein rhe active is a peptide or a 
polypetide. 

S, 'The granule of h=. ;.o 4.. * i f i the active is an u> 



5. The granule of claim 1, wherein toe lubricant constitutes 
less than 1% w/\p preferably less than 0 . 75%w/w of the gran- 
ule , 
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?. The granule of claim 1, further comprising one or more cost 
ing layers. 

8. ['he granule rf cl-si > - forxcant i; xnsoiubl 
in the coating layer on. to which it is applied. 

9 . The granule of claim I (a) or Co) , wherein the lubricant i 
an organic compound or a ah >ar.r:e of organic compounds * 

10. The granule of claim 9, wherein the lubricant is a hydro- 
phobic compound. 

11. The granule of claim 10, wherein the lubricanl 
lected from mineral oil, animal oil and plant oil or a mixture 
thereof , 

12. The granule of claim II, wherein the lubricant is a man. 
oral oil . 

13. 'v v'-^nh t -hi > v. non- 
ionic surfactant. 

14. / . <- < » - ^ ^ ~ i I i " " o i * _ ar 
active-containing granule is contacted with a lubricant, so a 
no isposit Xai 

15. A corpora, uxor; coour :. -icy a lubricated active -containiui 
granule of claims 1-13. 

16. hr^ - \ -j ^ - - hi " n c • - f . t . . . - . - . r- o de- 
tergent composition, further ocmreising a surfactant. 
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